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CHEMICAL STUDIES ON GENTIANELLA AZUREA, A TIBETAN 
MEDICINAL PLANT 
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Abstract Nine compounds, which include a C-glucosyl flavonoid, isoorientin; a xanthone 
glycoside, swertianolin; a lignan glycoside, oivil 4’-O—B-—D-glucose; a stright chain fatty alcohol, 
n-1-triacontanol; three iridoidal glycosides, gentiopicroside, swertiamarin and loganic acid; a 
triterpenoid, oleanolic acid and a sterol, daucosterol were isolated from the whole herbs of 
Gentianella azurea. The structures of these compounds were determined by means of spectral and 
some chemical evidence. 
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Gentianella azurea (Bunge) Holub, as a gentianaceous herb, is widely distributed in the west 
China ©"? , It was used as a drug in Tibetan traditional medicine for substantial heat in the liver and the 
gallblader. Gentianella as a big genus of Gentianaceae is closely related with Gentiana. Up to now, there 
are not more chemical studies for this genus yet. As a part of studying on the chemistry of gentianaceous 
medicinal plants and traditional Tibetan medicinal plants, we investigated the chemical constituents of the 
whole herbs of the this plant and obtained nine compounds. In this paper we report here the isolation and 


the structural determination of these compounds. 
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MeOH extracts of dried whole herbs of Gentianella azurea was suspended in H,O and thensuccessively 


extracted with petroleum ether, chloroform and n-butanol. The petroleum ether extract was repeatedly 
chromatographied on silica gel column to give compounds 4, 8 and 9. From the n- butanol extract, com- 
pounds 1, 2, 3, 5, 6 and 7 were isolated. 

Compoud 1 was obtained as a yellow powder, showed UV absorption at 213, 257.5, 270 and 350 nm; 
Its IR spectrum show that there are phenol groups(3300 cm ') and a,B—unsaturated carbonyl group (1650, 
1615, 1575 and 1490 cm”') in its structure. Form the chemical shifts of 'H and BC NMR spectra, it could 
be considered as a C~glucosyl flavonoid. Comparing its °C NMR spectrum with those of soaflinetin (5, 7, 
3’, 4’, 5’—pentahydroxyl-6-C-f-D-glucopyranosyl flavone) ©?? and luteolin “2? revealed that 1 has the 
same A~ring as isoaflinetin and the B-ring as luteolin. Therefore, the structure of 1 should be as 
5,7,3,4 ,tetrahydroxyl—6—C-—glucopyranosyl flavone (isoorientin), a known C-glycosyl flavone. This 
compound is mainly distributed in the genus Swertia and Gentiana of the same family ‘*~© | And this is 


the first time to have isolated it from the genus of Gentianella. 
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Compound 2 was obtained as a yellow powder, UV, IR, 'H and PC NMR spectra show that there are 
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a xahthone derivative with phenol groups, carbonyl group, a methoxyl and a glucosyl groups in its struc- 
ture. Colour reaction with Pb(OAc), has not shown yellow revealed that it is not an ortho—and 
para~dihydroxyl xanthone. C NMR spectrum shown that all of chemical shifts of 2 are fully overlapped 
with those of swertianolin ‘7? . And acidic hydrolysis of 2 afforded bellidiflolin(10) £7? and glucose also 
releaved that 2 was swertianolin (8-O-f-glucopyranosyl bellidifolin). It has ever been isolated from 


Gentiana campestris L. C8) and Swertia Japonica Makino c73 


of the same family. And this the first time to 
have obtained it in the genus Gentianella. l 

Compound 3 was obtained as a white powder, mp. 101— 104€ (dec.); [al -62.10(c 0.248, MeOH), 
which UV absorption at 229 and 279 nm, and IR spectrum showed the presence of hydroxyl groups (3380 
cm ') and aromatic rings (1600, 1505 cm”). According to 'H and PC NMR spectra it were considered to 
be a mono~-epoxylignan with 7-0-9 form. And all of the chemical shifts of 3 was fully overlapped with 
those of olivil 4/-O—f-—D-glucoside 6., Thus, the structure of 3 was identified. As our knowleadge, no 
lignans from gentianaceous plants have been investigated. This is the first report of isolation of 3 from the 
family of Gentianaceae. 

In the 'H and -C NMR spectra of compound 4 , common signals of a normal straight chain fatty al- 
cohol were observed. Based on the biggest fragment ion peak of EI-MS spectrum were seen at m/z 
421[M—-H,O+H]'", suggesting the molecular formula to be C30H620. So, compound 4 were determined to 
bo n-1~triacontanol. This compound is widely existed in plant kingdom, and it is reported that is as a 
growth hormone could stimulate the plant growth and photosynthetic carbon metabolism in plant Ewen x 
and it has the activity of preventing galactosamine-induced toxicity cB: 

To compare with authentic samples, compounds 5—7 were determined as iridoidal glycosides and to 
be assigned as known gentiopicroside (5) ©™® , swertiamarin (6) ‘'? and loganic acid (7) “'© respectively. 
On the other two compounds, 8 as oleanolic acid and 9 is daucosterol. All of 'H and PC NMR spectral da- 
ta confirmed the identify. 

It is noticed that the chemical constituents especially secoiridoidal glycosides, xanthone and flavonoid 
of Gentianella azurea are very similarity with those of Gentiana and Swertia which will be useful to ex- 


pound the phylogenetic relationship between Gentianella and these two genera. 
EXPERIMENT 


MPS are uncorrected. Optical rotation were on a J-20C polarimeter. UV and IR spectra were meas- 
ured on shimadzu UV-210A and IR-450 spectrophotometer, in MeOH and KBr pellets respectively. 'H 
and °C NMR spectra were measured on a Brucker spectrospin A—400 spectrometer using TMS as internal 
standards. FAB-MS spectra were measured with JAB--HS mass spectrometer. 

Plant material The whole herbs of Gentianella azurea (Bunge)Holub were collected at Ri--Ka—Ze of 
Xizang, China, by Prof. Jin~Shen Yang. The voucher specimen has been deposited in the Herbarium of 
Kunming Institute of Botany. 

Extraction and isolation Dried whole herbs of Gentianella azurea (575 g) were refluxed with MeOH. 
After removal of the solvent in vacuo, the residue (258 g) was suspended in H,O and then successively ex- 
tracted with petroleum ether, chloroform and n—Butanol. The petroleum ether was concentrated in vacuo 


to give a viscous residue (91 g), which was repeatedly chromatographed on silica gel column, eluting with 
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CHCI1,-MeOH (60 : 1-10 : 1) to give 4 (35 mg) and fraction 1—9. Fr.1(6 g) was chromatographed on 
silica gel column, eluting with petroleum—acetone (10: 1) to give 8 (155 mg); Fr.6(300 mg) was 
chromatographed on silica gel column, eluting with petroleum—acetone (10 : 1-3 : 1) to give 9 (22 mg). 
The n—Butanol layer was concentrated in vacuo to give a viscous residue (61 g), which was 
chromatographed on a silica gel column, eluting with CHCl,MeOH-H,O (40 : 10: 1-10: 10: 1) to 
give fraction 1—5. Fr.2(26 g) which 2.1 g was repeatedly chromatographed Sephadex (eluting with 52% 
aq. MeOH) and silica gel column (eluting with CHCl,-MeOH, 15 : 1) to give 2 (370 mg), 5 (283 mg) and 6 
(332 mg). Fr.3(6.89 g) was chromatographed on Sephadex (eluting with 52% aq. MeOH) and silica gel 
column (eluting with CHCl,-MeOH, 12 : 1) to afford 3 (75 mg). Fr. 4(7.2 g) was subjected to Sephadex 
(eluting with 55% aq. MeOH) and silica gel column (eluting with CHCl,~MeOH 7 : 1) to give 1 (700 mg) 
and 7(246 mg). 

Isoorientin (1). yielding: 0.12%, a yellow powder, mp. 218—219T (dec.). UVA,,,,nm(loge): 213(4.54), 
257.5(4.25), 270(4.26), 350(4.34); TRvj,axcm !: 3300, 1650, 1615, 1575, 1490, 1450; EI-MS m/z: 
430[M(C,,H2 0,2) H,O], 412[M-2H,O]', 394[M-3H,OJ*, 299[M-C-glu+CH,]’, 286[M—C-glu]': "H 
NMR(DMSO): 67.32(1H, s, H-3), 7.33(1H, d, J=7.0Hz, H-5), 6.87(1H, d, J=7.0Hz, H-6), 6.49(1H, s, 
H-8), 6.44(1H, s, H-2’), 4.89(1H, d, J=10Hz, H-1^; °C NMR(DMSO): 164:8(C-2), 103.9(C-3), 
183.9(C-4), 161.9(C-5), 109.1(C-6), 166.2(C-7), 95.4(C-8), 158.7(C-9), 105.3(C-10), 123.6(C-1’), 
114.2(C-2’), 147.0(C-3’), 151.0(C-4’), 116.6(C-6), 75.4(C-1”), 71.8(C-2”), 80.2(C-3”), 72.8(C-4”), 
82.6(C-5”), 62.9(C-6”). 

Swertianolin (2). yielding: 0.77%, a yellow powder, mp. 251—254TC (dec.). UVAm,,nm(loge): 203(4.33), 
217(4.21), 252(4.42), 275(4.13), 323.5(4.10), 362(3.56); IRv macm: 3350, 1650, 1655, 1615, 1575, 1495, 
1085, FAB-MS m / z: 459[M(Cy,H,,0,,)+NaJ’, 436[M]*; 'H NMR (DMSO): 56.31, 6.53(each s, H-2,4), 
7.24, 7.11(each d, J=9.0Hz, H-6,7), 3.88(3H, s, OCH;), 4.79(1H, d, J-7.6Hz, glu H-1); °C 
NMR(DMSO): 162.7(C-1), 97.2(C-2), 166.3(C-3), 92.2(C-4), 156.4(C—4a); 145.1(C-10a), 141.1(C-5), 
121.2(C-6), 112.5(C-7), 149.4(C-8), 112.0(C-8a), 181.1(C-9), 103.6(C-9a), 56.1(OCH;), 103.3(C-1’), 
73.6(C-2’), 76.1(C—3’), 69.9(C—-4’), 77.4(C-5’), 60.9(C-6’). 

Olivil 4'-O-—-B—D—glucoside (3). yielding: 0.013%, a white powder, mp. 101—104T (dec.). [xf5-62.10 
(c 0.248, MeOH); UVAnanm(loge): 204(4.74), 229(4.09), 279(3.61), IRvmacm™!: 3380, 1690, 1600, 1505, 
1455, 1265, 1070, 1030; 'H NMR (DMSO): 64.72(1H, d, J=7.0Hz, H,,~1), 7.14(1H, d, J=2.0Hz, H-2), 
7.09(1H, d, J=8.0Hz, H-5), 6.87(1H, dd, J=2.0, 8.0Hz, H-6’), 6.99(1H, d, J= 2.0Hz, H-2’), 6.75(1H, d, 
J=8.0Hz, H-5’), 6.84(1H, dd, J=2.0,8.0Hz, H-6’), 3.41(3H, s, OCH;), 3.31(3H, s, OCH;); °C NMR 
(CD,OD): 135.2(C-1), 111.6(C-2), 148.9(C-3), 147.1(C—4), 115.8(C-5), 120.7(C-6), 85.6(C-7), 
61.8(C-8), 60.7(C-9), 134.9(C-1, 116.2(C-2’), - 150.3(C—3’), 146.5(C-4’), 116.2(C-5^), 124.0(C-6’), 
40.6(C-7'), 82.4(C-8), 77.8(C-9),  56.8(0CH,), 56.5(0CH,), 102.9(Cy,- 1), 74.8(Cyu-2), 
77.8(Cy,-3),71.3(C yy, 4), 78-0(Cgtu 5), 62-5C gh, 6). 

n—1—Triacontanol (4). Yielding: 0.0061%, a white solid, mp 77— 78C ; EI-MS m/z: 
421[M(C39H,.O)-OH], 393[M-OH-2xCH,]", 365[M—-OH-4xCH,]’, 337[/M—OH-6xCH,J’, ect. 'H NMR 
(CD,OD): 63.62(2H, q, J=6.0 Hz, H-1), 0.85(3H, q, J=6.0Hz, CH,); 3C NMR (CD,OD): 63.1(C-1), 
14.1(C—30), 32.9, 31.9, 29.7, 29.4, 29.4, 25.8, 22.7. 

Gentiopicroside (5). yielding: 0.59%, a pale yellow powder. IRv macm |: 3400, 1700, 1610, 1435, 1275, 
1075; 'H NMR (CD,OD): 67.45(1H, s, H-3), 4.65(1H, d, J=8.0Hz, H-1); °C NMR (CD,OD): 
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98.6(C-1), 150.6(C-3), 105.0(C-4), 127.1(C-5), 117.1(C-6), 70.8(C-7), 135.0(C-8), 46.6(C-9), 


118.5(C-10), 166.3(C-11), 100.2(C-1’), 74.6(C-2’), 78.0(C-3’), 71.6(C-4’), 78.4(C—5’), 62.8(C-6’). 

Swertiamarin (6). yielding 0.69%, a white powder, mp. 118—120€T (dec.). IRVnaxcm |: 3400, 1695, 
1615, 1410, 1275, 1075; 'H NMR (CD,OD): 65.73(1H, d, J=1.3Hz, H-1), 7.63(1H, s, H-3), 4.64(1H, d, 
J=8.0Hz, H-1); °C NMR (CD,OD): 99.2(C-1), 154.7(C~3), 109.1(C-4), 64.4(C-5), 33.8(C06), 
66.0(C-7), 133.8(C-8), 52.8(C-9), 121.2(C-10), 168.0(C-11), 100.2(C-1), 74.5(C-2’, 77.9(C-3’), 
71.5(C—4’), 78.6(C-5’), 62.7(C-6’). 

Loganic acid (7). yielding: 0.043%, a white powder. 'H NMR (CD,OD): ô5.27(1H, d, J=4.4Hz, 
H-1), 7.39(1H, s, H-3); 3.09(1H, q, J=8.1Hz, H-5), 4.05(1H, m, H-7), 1.87(1H, m, H-8), 2.03(1H, m, 
H-9), 1.09(1H, d, J=6.9Hz, H-10), 4.66(1H, d, J=7.8Hz, H-1; °C NMR (CD,OD): 97.7(C-1), 
152.0(C-3), 114.2(C-4), 32.1(C-5), 42.7(C-6), 75.0(C-7), 42.1(C-8), 46.6(C-9), 13.4(C-10), 
170.9(C-11), 100.1(C-1), 74.7(C-21, 78.0(C-3’), 71.6(C—4’), 78.2(C-5’), 62.8(C-6/). 

Oleanolic acid (8). yielding: 0.027%, a white powder, mp. 312— 314€ (dec.). C NMR (CD,OD): 
639.4(C-1), 28.1(C-2), 78.2(C-3), 39.1(C-4), 55.9(C-5), 18.9(C-6), 33.3(C-), 39.9(C-8), 48.2(C-9), 
37.5(C-10), 23.9(C-11), 122.6(C-12), 144.9(C-13), 42.3(C-14), 28.4(C-15), 23.9(C-16), 46.6(C-17), 
42.1(C-18), 46.8(C-19), 31.0(C-20), 34.3(C-21), 33.3(C-22), 23.8(C-23), 16.6(C-24), 15.5(C-25), 
17.5(C-26), 26.2(C-27), 180.2(C—28), 33.3(C-29), 23.8(C-30). 

Daucosterol (9). yielding. 0.0038%, a white amorphous powder, mp. 294—296T (dec.). C NMR 
(CD,OD): 537.6(C-1), 28.6(C-2), 78.3(C-3), 39.4(C-4), 141.1(C-5), 122.0(C-6), 32.2(C-7), 32.2(C-7), 
32.2(C-8), 50.5(C-9), 37.0(C-10), 21.4(C~11), 40.1(C-12), 42.6(C-13), 56.4(C-14), 26.6(C-15), 
28.6(C-16), 57.0(C-17), 12.1(C-18), 12.2(C-19), 36.5(C-20), 19.1(C-21), 34.4(C-22), 24.6(C-23), 
46.2(C-24), 29.6(C-25), 19.5(C-26), 19.3(C-27), 23.5(C-28), 20.0(C-29), 102.7(C-1’), 75.4(C-2’, 
78.7(C-3’), 71.9(C-4/), 78.4(C-5’), 63.0(C-6’). 

Acidic hydrolysis of 2. A solution of 2 (20 mg) in 10% H,SO,/H,O-MeOH (3 : 1)(10 ml) was 
refluxed for 3 h and the reaction mixture was extracted with Et,0. The EtOH layer was washed with H,O 
and then concentrated to dryness and the residue was recrystallized from MeOH to give 10 (Smg), mp. 276 
—279C, which was identified by comparison of the 'H and °C NMR spectra with those of authentic sam- 
ple “42. The aqueous layer was neutralized with Amberlite MB~3 and concentrated to dryness. In the resi- 
due, glucose was identified by TLC (silica gel G; solvent system: iso—PrOH~1 / 30 M H,BO,(85 : 15); de- 
tected by spraying it with aniline—phthalate followed by heating. Rf: 0.62). 

Belllidifolin (10). a yellowish needle crystal. mp. 276—279C ; EI-MS: 275[M(C,,H,,0,+H]’; 'H NMR. 
(DMSO): ô 6.59, 6.38(each s, H-2,4), 7.24, 6.63(each d, J=9.0Hz, H-6,7), 3.88(3H, s, OCH,); °C NMR 
(DMSO): 161.9(C-1), 97.4(C-2), 167.0(C-3), 92.9(C-4), 157.3(C-4a), 143.3(C-10a), 137.3(C-5), 
123.8(C-6), 109.5(C-7), 151.8(C-8), 107.5(C-8a), 184.0(C-9), 102.1(C-9a), 56.2(0CH,). 
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